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We claim: 


1 . A method for hydrotrdatin^ hydrocarbons comprising: 

a. combining hydfogenScontaining gas with a liquid hydrocarbon stream 
containing h'eteroatom^o form a feed stream; 

b. passing said S feed stream oV^r a monolithic catalyst bed containing hydrotreating 
catalyst components; 

c. wherein the superficial liquid linear velocity of said feed stream is greater than 
about 0.02 cm/s and the one-pass conversion of a heteroatom is greater than \ v «^ 
50%. \ ^ ^ v 


2. The method for hydrotreating hydrocarbons as described in claim 1, wherein the 
superficial liquid linear velocity is greater than about 0.2 cm/s. 

3. The method for hydrotreating hydrocarbons as described in claim 1, wherein said 
monolithic catalyst bed has a honeycomb configuration. 

4. The method for hydrotreating hydrocarbons as described in claim 1, wherein said 
heteroatoms are from a group consisting of sulfur, nitrogen, metals, and oxyg en. 

5. The method for hydrotreating hydrocarbons as described in claim 1, wherein said 
hydrotreating catalyst components are from the group of cobalt, molybdenum, 
nickel, tungsten, and phosphorous. 

6. The method for hydrotreating hydrocarbons as described in claim 1, wherein ^sakp 
hydrotreating catalyst components are metals selected from Group VIII of the 
Periodic Table. 



On 


7. The method for hydrotreating hydrocarbons as described in claim 1 wherein the 
monolithic catalyst bed comprises one or more inorganic honeycombs comprising 
channel wall surfaces formed of an alumina-containing catalyst support material. 

8. The method for hydrotreating hydrocarbons as described in claim 7 wherein the 
channel wall surfaces incorporate an alumina coating. 


+ • 
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9. The method for hydrotreating hydrocarbons as described in claim 7 wherein the 
inorganic honeycombs are formed of alumina. 

10. The method for hydrotreating hydrocarbons as described in claim 1 wherein the 
monolithic catalyst bed comprises one or more inorganic honeycombs comprising 

5 channel wall surfaces formed of a zeolite catalyst support material. 

11. The method for hydrotreating hydrocarbons as described in claim 1, wherein said 
liquid hydrocarbon stream has a boiling range within the range of about 70 to about 
700°C. 

12. The method for hydrotreating hydrocarbons as described in claim 1, wherein the 
10 said liquid hydrocarbon stream is from a group of refinery streams consisting of 

distillates, gas oils, and gasoline ble ndstoc ks. 

13. The method for hydrotreating hydrocarbons as described in claim 1, wherein the 
said liquid hydrocarbon stream is in the 4iesel fuel boiling range. 

14. The method for hydrotreating hydrocarbons as described in claim 1, wherein the 
15 one-pass conversion of the targeted heteroatom is greater than 80%. 

15. The method for hydrotreating hydrocarbons as described in claim 1, wherein the 
one-pass conversion of the targeted heteroatom is greater than 90%. 


16. The^method for hydrotreating hydrocarbons as described in claim 1, wherein/the 
feed/hydrogen gas to liquid(fe^ volume ratio is greater than about 10 NL /L, the/ 

20 liquid hourly space velocity is greater than about 0.1 h"\ the reactor pressure is 

greater than about 1 bar, and the reaction temperature is greater than about 200°C. 

17. The method for hydrotreating hydrocarbons as described in claim 1, wherein the j 
feed hydrogen gas to liquid feed volume ratio is greater than about 50 NL/L, the 
liquid hourly space velocity is greater than about 0.7 h" 1 , the reactor pressure is 

25 greater than about 20 bar, and the reaction temperature is greater than about 250°C. 
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8. A method for making low-sralfur diesel fuel comprising: 

a. combining hydrogen-containing gas with a liquid hydrocarbon stream 



c. 
d. 


19. Tt 


containing less thanG wt ^sulfur to form a feed stream; 

passing said feed stream oven a monolithic catalyst bed containing hydrotreating 

catalyst compo nents; (^^ \ 

separating tjie treated hy^ ^^bo n ef fluen t from(th<^sour gas, 
wherein the separated, treated liquid hydrocarbon is a diesel fuel containing less 
than about 5000 wppm sulfur. 

method for making low-sulfur dies^Pfuel as described in claim 13, wherein 


said dib^el fuel product contains less than about 15 wppm sulfur, 



20. The method Xor making low-sulfur diesel fuel as described in claim 13, wherein 
said monolithic d^talyst bed has a honeycomb configuration. 


\0; 

21. The method for makirte low- sulfur diesel fuel as described in claim 13, wherein 
said hydrotreating catalysKcomponents are from the group of cobalt, molybdenum, 
nickel, tungsten, and phosph^^usr^^ 


22. The method for making low-sulfur diesel fuel as described in claim 13, wherein the 
superficial liquid linear velocity is greaW than about 0.02 cm/s, the feed hydrogen 
gas to liquid feed volume ratio is greater tt^an about 10 NL/L, the liquid hourly 
space velocity is greater than about 0.1 h 1 , the reactor pressure is greater than about 
1 bar, and the reaction temperature is greater than abbut 200°C. 


23. The method for making low-sulfur diesel fuel as described rn claim 17, wherein the 
feed hydrogen gas to liquid feed volume ratio is greater than alxnit 50 NL/L, the 
liquid hourly space velocity is greater than about 0.7 h" 1 , the reactqr pressure is 
greater than about 20 bar, and the reaction temperature is greater than abobt N 250°C. 


24. The method for making low-sulfur diesel fuel as described in claim 17, wherein the 


superficial liquid linear velocity is greater than about 0.2 cm/s. 


\ 
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25. A method for increasing one-pass heteroatom conversion in a hydrotreating reactor 
while\naintaining hydrotreating selectivity, comprising: 
a. combhyng hydrogen-containing gas with a liquid hydrocarbon stream 
containin£vheteroatoms to form a feed stream; 

passing said fefe^stream over a monolithic honeycomb catalyst bed containing 
hydrotreating catalyslx^omponents; 

said monolithic honeycomfex^atalyst bed having a cell density greater than about 
10 cpsi and channel opening diameters greater than about 0.1 mm; 
wherein the superficial liquid linear velocity of said feed stream is greater than 


c. 


e. 


about 0.02 cm/s, the feed hydrogen gas to licjukl feed volume ratio is greater 
than about 10 NL/L, the liquid hourly space velocity is greater than about 
0.1 h" 1 , the reactor pressure is greater than about 1 bar>mid the reaction ^ 
; temperature is greater than about 200°C; 

and wherein the one-pass conversion of the targeted heteroatonH§ greater than 
50% with comparable product and feed distillation points. 


26. The -method^ncreasing one-pass-h&teroatom conversion in a hydrotreating reactor 

while mflintflining/hyHr^ ir.h ' j j i*fity nr Hprrrj heHjn claim 20, wherein said 

heteroatoms are from a group N fcorTsisting of sulfur, nitrogen, metals, an (Toxyge 

27. The m^pd for increasing one-pass heteroatom conversion in a hydrotreating 
reactor whiite^maintaining hydrotreating selectivity as described in claim 20, 
wherein the superficial liquid linear velocity is greater than about 0.2 cm/s. 


28. The method for increasmg. one-pass heteroatom conversion in a hydrotreating 
reactor while maintaining hydrotreating selectivity as described in claim 20, 
wherein the feed hydrogen gas to liquid feed volume ratio is greater than about 50 
NL/L, the liquid hourly space velocity^ greater than about 0.7 h'\ the reactor 
pressure is greater than about 20 bar, and tne^reaction temperature is greater than 
about 250°C. 


29. The method for increasing one-pass heteroatom conversion in a hydrotreating 
reactor while maintaining hydrotreating selectivity as descnt^ed in claim 20, 
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wherein at least 70% (vol.) of the product stream has/ D86 distillation temperature 
range falling within the D86 distillation range of the feeclstock. 


30. Th6smethod for increasing one-pass heteroatom conversion in a hydrotreating 
reacto^while maintaining hydrotreating selectivity as described in claim 20, 
wherein saickmie-pass conversion of the targeted heteroatom is greater than 80%. 

31. The method for increasing one-pass heteroatom conversion in a hydrotreating 
reactor while maintaining^ydrotreating selectivity as described in claim 20, 
wherein said one-pass conversiohvqf the targeted heteroatom is greater than 90%. 


32. A nKmolithic hydrotreating catalyst comprising an inorganic honeycomb structure 
incorporating porous alumina-containing channel wall surface s, the channel wall 
surfaces supporting a catalyst selected from the group consisting of molybdenum- 
containing and Group VIH-containing hydrotreating catalysts, the channel wall 
surfaces having an average BET surface area in the range of 10-400 m /g ay and an 
average pore diameter in ti^e range o f 2-1000 mru and the honeycomb structure 
having a catalyst void fractiorHn tfteTange of 0.2-0.9 . 

33. A hydrotreating catalyst in accprdance^jth claim 32 wherein the honeycomb 
structure is formed of alumina. 

34. A hydrotreating catalyst in accordance with claim ^wherein the channel wall 
surfaces of the honeycomb structure support an alumina^coating. 

35. A hydrotreating catalyst in accordance with claim 32 wherein the catalyst is a 
molybdenum-containing catalyst comprising at least one additional element 
selected from the group consisting of cobalt, tungsten, phosphorus and nickel. 


